of 3 to 4 days. No decrease of the lag nor stimulation of growth was observed on adding purine and pyrimidine mixtures, both separately and together, or with the ash of Trypticase Soy Broth. Lankford, Kustoff & Sergeant (1957) reported that several compounds having only one property in common, i.e. ability to chelate metal ions, were effective in initiating and maintaining exponential growth of a strain of Bacillus subtilis, and suggested that these compounds performed a function in common with a natural bacterial metabolite. We tested several chelating agents for capacity to initiate growth of Arthrobacter citreus. The results ( Table I) , indicated that all the compounds tested were active in initiating and maintraining exponential growth, with the exception of sodium citrate and sodium salicylate, which were inhibitory in the concentrations used. Similar positive results were obtained with various sideramines, a group of microbialiy synthesized ferric hydroxamates with chelating and growth-factor activity (Bickel et al. 1960 ). These were feirichrome and ferricrocin (tested at I and 1000 mpg./ml. medium); ferrirubin (20 and 1000 mpg./ml.); ferrioxamine (0.5 and 1000 mpg./ml.) ; desferal, the iron-free derivative of ferrioxamine (50 mpg.,/ml.) ; mycobactin P and mycobactin S (at 1500 mpg./ml.).
To establish a chemically defined medium from a partially defined one for growth of Arthrobacter citrtw, the Casamino Acids had to be replaced. The medium did not support growth when either vitamin-free Casamino Acids or an amino acid mixture equivalent to casein hydrolysate replaced Casamino Acids suggesting a requirement for some vitamins. This was confirmed by replacing the Casamino Acids with vitamin mixtures + amino acid mixture. The specific amino acid requirements were determined by using an amino acid block procedure. The essential ones were found to be tyrosine, cystine and methionine. In the amino acid experiments, vitamin mixtures had been included in the medium in addition to thiamine-HC1. In the presence of thiamine, the vitamin mixtures coiuld be replaced by nicotinic acid +biotin. The optimal concentrations of biotin and nicotinic acid were I mpg./ml. and 0*2pg./ml., respectively, and the vitamin requirements were confirmed by failure of the organism to grow when any one of the three vitamins, thiamine, biotin, nicotinic acid, was deleted from the medium.
Thus the basal medium supplemented with a chelator, tyrosine, cystine, methionine, thiamine-HC1, biotin, nicotinic acid, and sodium chloride was able to support growth of Arthrobacter citreus. However, the amount of growth obtained was far less than that obtained with the amino acid mixture; another amino acid, while not essential, appeared to be required to obtain maximum growth. Since A. citreus is reported to be unabIe to utilize nitrates as a N source (Sacks, 1954) , KNO, was removed from the medium and replaced by monosodium glutamate. (Monosodium glutamate cannot support growth of A . citreus without the essential amino acids so far determined, and, although probably purer, glutamic acid is as effective as monosodium glutamate in replacing nitrate.) The composition of the medium as finally constituted is shown in Table 2 . Three other species, Arthrobacter terregens, A . Jlavescens and Arthrobacter sp. JG-9, require sideramines for growth (Lochhead & Burton, 1953 ; Lochhead, 1958; Burnham & Neilands, 1961, respectively) ; our results indicate that A. citreus is sideraminedependent. We found that the sideramine requirement of A. citreus can be replaced by other chelating agents; similar observations have been made by other workers for a strain of Bacillus megaterium (Arceneaux & Lankford, 1966) and for A. terregens (Morrison, Antoine & Dewbrey, 1965) .
At present, it is assumed that sideramines act as iron transfer agents (Neilands, 1967; Koser, 1968) , and there is evidence to support the hypothesis that at least one sideramine, ferrichrome, is responsible for the insertion of iron into protoporphyrin (Burnham & Neilands, 1961 ; Burnham, 1962, I 963) . Since ferrichrome binds Fe3+ tightly but shows only a weak affinity for Fez+, and since Fe2+ is the valence state more readily inserted into protoporphyrin (Lascelles, I 964) , the iron bound by ferrichrome could be released upon its reduction to the ferrous form.
